Abstract: This paper focuses on the monetary policy expectations and transmission role of the yield curve in Malaysia. Bank Negara Malaysia can control interbank interest rates in one-to nine-month maturities through the monetary policy expectations formed in the financial market because the overnight indexed swap (OIS) rate and interbank interest rates are in a one-to-one relationship in these maturities. On the other hand, the impact of monetary policy expectations on the interbank interest rate of one-year maturity is not a one-to-one but 1.390. This may be because certain noises, such as credit risks, are incorporated into the interbank interest rate of one-year maturity.
Introduction
According to Bank Negara Malaysia (2016), monetary policy targets are implemented in the conventional money market, where the primary funding instruments are interest rate-based. Monetary policy decisions taken by Bank Negara Malaysia are expressed in terms of a target for the cash rate, which is the overnight interbank rate. The primary objective of such operations is to ensure that the average overnight interbank rate (AOIR) in the ringgit interbank money market remains within the corridor of the overnight policy rate (OPR) as set out by the Monetary Policy Committee (MPC). Monetary policy expectations are formed in the financial markets through predictions of future monetary
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policy formulated by practitioners. The importance of central banks' communication with financial markets has been increasing recently as noted by Blinder (2004) .
This study uses the overnight indexed swap (OIS) rate to represent monetary policy expectations. The OIS rate is based on a derivative contract on the overnight rate, and is a measure of the market's expectations of the overnight fund's rate over the term of its contract. For example, when the maturity of the term is three months, the market expects a three-month path of future monetary policy conducted by Bank Negara Malaysia for the transaction of OIS. As Thornton (2009) points out, there is very little default risk in the OIS market because there is no exchange of principal. Funds are exchanged only at the maturity of the contract, when one party pays the net interest obligation to the other. Thus it can be concluded that the OIS rate is an objective indicator of monetary policy expectations formed on a daily basis in the financial market.
The term structure of interest rates plays an important role in the conduct of monetary policy. According to Angeloni and Rovelli (1998) , the term structure of interest rates performs three potentially useful roles in the monetary policy process: transmission, informational, and policy indicator. The transmission of interest rates along the yield curve is an integral part of the mechanism through which monetary policy affects the economy. This is closely related to the ability of the central bank to influence interest rates with various maturities that are relevant for the spending decisions of households and firms. This paper focuses on the monetary policy expectations and transmission role of the yield curve. It examines the impact of monetary policy expectations on market interest rates in Malaysia. In other words, this paper investigates whether expectations are fully transmitted to the yield curve end of the short-term money market.
The contributions of this paper are as follows. First, this study is the first to investigate the transmission of monetary policy expectations to market interest rates in Malaysia. So far, the impact of monetary policy expectations on market interest rates has never been investigated using the OIS rate in Malaysia. Second, this paper analyses monetary policy expectations and interbank interest rates in one-, three-, six-, and nine-month, and one-year maturities.
Several studies have analysed monetary policy expectations and interest rate contracts in the US (Krueger and Kuttner, 1996; Kuttner, 2001; Söderström, 2001; Lange et al., 2003; Faust et al., 2004; Sack, 2004; Gürkaynak et al., 2007) . They primarily analysed monetary policy expectations to forecast the future path of monetary policy. Ito (2014) analysed monetary policy expectations and market interest rates in Australia. Krueger and Kuttner (1996) analysed the federal funds futures rates' ability to forecast the funds rate and short-term movements in monetary policy. They concluded that although federal funds futures rates exhibit a small premium, the market efficiently incorporates virtually all publicly available quantitative information that can help forecast changes in the federal funds rates. Kuttner (2001) estimated the impact of monetary policy actions on bill, note, and bond yields, using data from the futures market for federal funds, and classified changes in the target funds rate into anticipated and unanticipated components. Kuttner concluded that interest rates' response to anticipated target rate changes is small, while their response to unanticipated changes is large and highly significant. Söderström (2001) concluded that on a number of occasions, futures-based expectations have either predicted positive target changes that did not occur or predicted no target change when, in fact, the target was reduced. This has tended to arise in the months of September and December, yielding negative intercepts. Lange et al. (2003) indicated that factors other than the autoregressive properties of the federal funds rate appear to have played a more important role in enhancing the predictability of Federal Open Market Committee (FOMC) actions. Among these other factors, the Federal Reserve has implemented a number of changes that may have improved the transparency of the process of establishing an optimal monetary policy. Faust et al. (2004) measured the impact of the surprise component of Federal Reserve policy decisions on the expected future trajectory of interest rates by analysing prices of federal funds futures contracts. They concluded that monetary policy tightening reduces the price level significantly at all horizons up to about four years.
Sack (2004) demonstrated how to extract the expected path of policy under the assumption that the risk premia are constant over time, and under a simple model that allows the risk premia to vary. The results provide evidence that the risk premia on those contracts do, in fact, vary over time. The impact of this variation on futures contracts with relatively short time horizons is fairly limited, but increases as the horizon of the contract lengthens. Gürkaynak et al. (2007) evaluated the empirical success of a variety of financial instruments in predicting the future path of monetary policy. They found that federal funds futures surpass all the other securities in forecasting monetary policy at horizons up to six months. Ito (2014) concluded that the Reserve Bank of Australia can influence both yield curves for up to ten years through monetary policy expectations formed in the financial market. The one-month OIS rate is used as an indicator of market expectation regarding the monetary policy of the Reserve Bank of Australia.
The remainder of this paper is structured as follows: Section 2 describes the data and provides summary statistics. Section 3 discusses the methodology. Section 4 presents the results. Section 5 presents the conclusion.
Data
The three-month OIS rate is used to represent market expectations of Bank Negara Malaysia's monetary policy. The daily closing data are provided by Datastream. The OIS is the rate on a derivative contract on the overnight rate and is a measure of the market's expectations of the overnight funds rate over the term of a contract, as mentioned in Section 1. The yield curve of interbank interest rates in maturities of one, three, six, nine months, and one year. The descriptive statistics of the data are provided in Table 1 . The sample period is June 8, 2009 to January 21, 2016. The movement of the interest rate of three-months and one-year maturities is shown in Figure 1 , and the descriptive statistics are provided in Table 2 . M3 is three-month interbank interest rate. Y1 is one-year interbank interest rate.
Methodology

Unit root test
Because empirical analysis from the mid-1980s through the mid-1990s shows that such data as interest rates, foreign exchanges, and stocks are non-stationary, it is necessary to check whether the data used in this paper contain unit roots. The Phillips-Perron (PP) and Kwiatowski-Phillips-Schmidt-Shin (KPSS) tests are used. Phillips and Perron (1988) and Kwiatkowski et al. (1992) describe the methods of unit root respectively. The PP test defines the null hypothesis as 'unit roots exist' and the alternative hypothesis as 'unit roots do not exist'. Fuller (1976) provided a table for the PP test. The KPSS test defines the null hypothesis as 'unit roots do not exist' and the alternative hypothesis as 'unit roots exist'. First, the original data are checked to verify whether they contain unit roots. Next, the data with first difference are analysed to determine whether they have unit roots to confirm that they are I (1) process.
Engle-Granger cointegration test
A cointegration framework is presented to analyse the relationship between OIS and interbank interest rates. Non-stationary time series wander widely with their own short-run dynamics, but a linear combination of these series can sometimes be stationary so that they show comovement with long-run dynamics. This was called cointegration by Engle and Granger (1987) . In the test of comovement between the OIS and interbank interest rates using cointegration, equation (1) is estimated by ordinary least squares (OLS) to determine whether the residual contains unit roots. In addition to testing whether the OIS and interbank interest rates are in a cointegration relationship, the cointegration vector (1, -1), β in the equation (1), is checked using the dynamic OLS method developed by Stock and Watson (1988) .
Equation (2) is used to test whether β = 1 can be rejected. ΔOIS t-1 is the lead and lag variables of conventional interest rate1. If β = 1 cannot be rejected, the interbank interest rate changes to the same degree as the OIS rate. The test of the cointegration vector is only conducted on a pair of samples when they are in a cointegration relationship. 
The methods for using Engle-Granger cointegration test can be summarised as follows: First, analyses of the pair-wise relationship between the interbank interest and OIS rates in maturities of one, three, six, and nine months, and one year are conducted. The comovement of the interbank interest rate with the OIS rate is investigated using the cointegration test. Next, whether the two rates are in a one-to-one relationship is tested using the cointegration vector test. The results can be divided into three cases for interpretation in the following way. In case I, the OIS rate does not comove with the interbank interest rate. The OIS rate is segmented from the interbank interest rate. Monetary policy expectations have little impact on the interbank interest rate.
In case II, the OIS rate comoves with the interbank interest rate. The OIS rate is in a one-to-one relationship with the interbank interest rate. Monetary policy expectations have a strong impact on the interbank interest rate.
In case III, the OIS rate comoves with the interbank interest rate. The OIS rate is not in a one-to-one relationship with the interbank interest rate. Monetary policy expectations have some impact on the interbank interest rate.
Granger causality test
Granger (1969) originally proposed a causality test. According to his method, non-stationary data are usually transformed into stationary data to avoid the problem of spurious regression. Toda and Yamamoto (1995) developed a new method of Granger causality test, which uses non-stationary data directly. This procedure has been found to be superior to original Granger causality test because it avoids the potential bias associated with unit roots.
According to a method proposed by Toda and Yamamoto (1995) , the trend term t and p + 1 (original lag plus one) are added for estimation. In this paper, original lag length is decided by the BIC standard. 
The F-test is conducted by estimating (3) and (4) (4) is rejected, INT t is considered to explain OIS t ; that is, interbank interest rate causes the OIS rate.
Results
Unit root test
First, PP and KPSS tests are conducted on the original series. The results of the PP test show that at 5% level, 'unit roots exist' cannot be denied for any of the variables except for OIS with trend, but at 1% level, the null hypothesis cannot be denied for OIS. The results of the KPSS tests at the 5% level show that 'unit roots do not exist' can be denied for all variables. The results do not eliminate the doubt that the original data have unit roots because both tests show non-stationarity. The results are shown in Table 2 and  Table 3 . 
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Next, PP and KPSS tests are conducted for the data with a first difference. The results show that all data with a first difference are stationary. Thus it is appropriate to assume that all of the variables used for the analysis are non-stationary I (1) variables and to judge that non-stationary time series can be used. The results are shown in Tables 4  and 5 . 
Engle-Granger cointegration test
Pair-wise analyses are conducted to check the relationships between the OIS rate and the interbank interest rate of return on three-, six-, and nine-month, and one-year maturities.
The results of all these tests show that the OIS rate is in a relationship of cointegration with the interbank interest rate of all maturities. The results are shown in Table 6 . Next, the dynamic OLS method of Stock and Watson (1988) is used to check whether β indicated in equation (1) is 1. The results of all tests show that β = 1 cannot be rejected in every pair except for the OIS rate and interbank interest rate of one-year maturities, which means that a 1% increase in the OIS rate leads to a 1% increase in the interbank interest rate of one-, three-, six-and nine-month maturities. The size of β in one-year maturities is 1.390. The results are shown in Table 7 . 
Granger causality test
Pair-wise Granger causality tests are conducted on the OIS rate and the interbank interest rate of one-, three-, six-, and nine-month, and one-year maturities. Mutual causalities are confirmed in one-and nine-month and one-year maturities. One-way causality from the OIS rate to the interbank interest rate is found in three-and six-month maturities. When these causalities are compared, the size of the causality of the OIS rate on the interbank interest rate is higher than that of the interbank interest rate on the OIS in all maturities. The results are reported in Table 8 . 
Concluding remarks
This paper focuses on the monetary policy expectations and transmission role of the yield curve. It examines the impact of monetary policy expectations on interbank interest rates in Malaysia, investigating whether expectations are fully transmitted to the yield curve end of the short-term money market.
Monetary policy expectations have a strong impact on the interbank interest rate in one-, three-, six-, and nine-month maturities because the OIS and interbank interest rates are in a one-to-one relationship in these maturities. On the other hand, the impact of monetary policy expectations on the interbank interest rate of one-year maturity is not a one-to-one but 1.390. This may be because certain noises, such as credit risks, are incorporated into the interbank interest rate of one-year maturity.
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The implication of monetary policy is that Bank Negara Malaysia can control interbank interest rates in one-to nine-month maturities through monetary policy expectations. To this end, Bank Negara Malaysia needs to continue to conduct effective communication with the financial markets. This paper analyses interbank interest rates in conventional banking, but Islamic banking has expanded rapidly in Malaysia. The impact of monetary policy expectations on rates of return in Islamic banking need to be investigated. I would like to pursue this subject in further study.
